nest on different substrata: cliffs, trees, and marsh vegetation. According to the ideal-free distribution hypothesis, this polymorphism may be due to the occupation ofthe best breeding habitats by dominant individuals and the relegation of the subdominant birds to marginal substrata with a lower probability of achieving successful breeding. We investigated whether there were any variations in the breeding performance among colonies and whether these variations were related to the breeding substratum. Laying date varied from the third week of September to the last week of October, laying occurring earlier in colonies at lower elevations. Clutch size per colony varied between 1.8 and 2.0 (X 1.9, n = 106), but significant differences were not detected among colonies. Brood size per colony varied significantly, ranging between 1.3 and 2.0 (52 = 1.8, n = 164). The substratum of breeding did not influence variations in any of these three parameters. The physical condition of the chicks did not vary among substrata, but there was inter-colony variation in broods of two chicks. Daily rates of nest losses were similar among colonies reaching 6.2% (n = 856) during incubation and 1.4% (n = 966) during the nestling period. Brood reduction was low; the daily mortality rate of chicks (0.7%, n = 934) did not vary among colonies. The most common known cause of nest and chick losses was predation. These results indicate that breeding success varied only slightly from one colony to the other and that these variations are independent of the nesting substratum. In consequence, birds would not prefer one substratum over another.
INTRODUCTION
Nest-site selection is closely related to individual fitness since it influences the probability of successfully raising offspring (Martin 1988 ). The main selective pressure related to nest loss due to nest-site is predation (Lack 1954 , Ricklefs 1969 , Nilsson 1984 Since selection pressure for nest-sites is intense, the choice of less safe places should be maladaptive. As a rule, such a choice could occur when competitive pressure for the best sites is very strong (e.g., in saturated populations). The individuals with lesser competitive abilities would then be relegated to suboptimal sites (Brown 1969 In this paper, we describe the breeding performance of a Buff-necked Ibis population in northern Argentinean Patagonia, where nests are placed in cliffs, in woodlots, and on the ground in the middle of marsh vegetation ("mallines"). We examine whether breeding success differs according to the substratum on which the colonies are set. According to the despotic-free distribution hypothesis (see Alatalo et al. 1985) we expect that the polymorphism in the nest-site substrate selection by the Buff-necked Ibis population of our study area is maintained because dominant individuals occupy the best nesting substrates relegating the subdominant birds to less safe places. Therefore, it can be predicted that the substrata where the birds could expect to be more successful at breeding will be occupied sooner, so egg-laying will take place earlier. Additionally, we predict that the birds occupying the best colonies must be individuals of higher quality and will therefore produce an offspring in better physical condition (Ferrer 1992 The Buff-necked Ibis is abundant in this area, with colonies nesting on cliffs (basaltic or sedimentary rocks), in woodlots (native trees and conifer plantations) and on the ground in marsh zones (mallines), where nests are set at just a few centimeters from the water surface in rush masses and at the base of small willows. The birds forage in humid and dry pasture.
In 1991 and 1992, we examined ten colonies situated at 600 to 950 m a.s.1. Four of them were placed on rocks, three in trees and three in mallines. Colony size (number of breeding pairs) was very variable, the maximum number of active nests observed during a visit in each colony ranging from 8 to 43 (Table 1) . From October to December we made an average of 2.8 visits/colony. The average interval between one visit and the next was 11.2 days (SD = 5.5, range = 1-21, n = 12). Visit frequency and duration (maximum two hours) were minimized so as to prevent excessive disturbance to the birds. As each colony was spread over a relatively large area, we usually An average egg-laying date for each colony was estimated so as to establish a laying date range for the colonies as a whole. It was not possible to estimate this parameter exactly since the number of visits was minimized in order to reduce disturbance. To estimate the egg-laying date for every nest, 28 days were added to the hatchling age (if the primary had been measured) or to the average age of the category it belonged to if it had been observed from a distance (see above). Those 28 days correspond to the incubation period (Hancock et al. 1992) . If there was an adult sitting in the nest, it was estimated that the bird was in the middle of the period that includes hatching and the first five days in hatchling life. Breeding success (number of grown chicks/successful nest) was estimated only on nests containing chicks that had almost completed their skeletal growth (chicks more than 25 days old).
Chick quality was estimated by comparing predicted mass to actual mass. 
RESULTS

EGG-LAYING DATE
Egg-laying occurred from the third week of September to the last week of October. The mean laying date varied interannually in two of the five colonies examined (Mann-Whitney U-tests; colonies 5 and 8 < 0.01). For further estimates we used the average of the two years in these two colonies. The egg-laying date was independent of the nesting substratum (Table 1) (KruskalWallis = 2.63, P > 0.25). Egg-laying date was directly related to colony altitude (Fig. l) , the higher altitudes being associated with later egglaying dates (r = 0.79, n = 10, P = 0.02). Although the small sample size at any altitude precludes analyzing the effect of nesting substratum on egg-laying date examining Figure 1 suggests that the egg-laying date of cliff colonies was not earlier than that of colonies nesting on a different substratum at a similar altitude.
CLUTCH SIZE
The examined clutches (n = 106) had one (n = 18), two (n = 76), or three eggs (n = 12) (mean (Table  1) .
(MS) TOTAL
PHYSICAL CONDITION OF THE CHICKS
In a given colony over the two-year period, there were no significant variations in chick quality (Mann-Witney U-tests). In regard to variations in chick quality among colonies, no differences were detected in single chick broods (KruskalWallis = 6.19, P > 0.25), but there were great differences in broods of two chicks (KruskalWallis = 30.85, P = 0.00 1). However, when variations due to substratum were taken into account (Table 2) , there were no differences in chick quality in either single chick broods (Kruskal-Wallis = 2.19, P > 0.1) or broods of two chicks (Kruskal-Wallis = 2.57, P > 0.25).
TOTAL LOSSES OF NESTS
In those colonies (1,5, and 8) where information for the two years was available, the daily nest mortality rate during incubation and growth period was not different between the two years (P > 0.05), so both years were treated conjointly (Table 3) . Daily values ranging from 3.3% and 18.8% for incubation and 0.0% and 5.9% for growth period were observed. Nevertheless since in no case were there significant differences among them (P > 0.05), it can be inferred that the nesting substratum does not determine differences in the total losses of nests. Pooling data of all colonies, the daily mortality rate was 6.2% during incubation and 1.4% during growth. By considering 28 incubation days and 32 days for growth up to fledgling, only 10.6% of the nesting starts produced fledging young. The daily loss rate in every colony was highly correlated (r = 0.94, P = 0.005) (Fig. 2) to the proportion ofempty nests found at the time when the number of fledglings was the greatest (two months after the average egg-laying date). It suggests that few nest structures remain unoccupied during the breeding cycle and that most of the empty nests are due to earlier nest failure. The causes of nest losses were mostly unknown. In colony 2, the stealing of two eggs by Chimangos (Milvago chimango) was observed. In two of the three nesting colonies (5 and 6) 11 nests were destroyed by carnivore mammals: in two of them an incubating adult had been killed, in another the two adults had been killed, and in eight the nestlings had been killed. Apparently the predators causing these losses were felids, possibly wild cats (Felis geofloyi). In two malline colonies (9 and 10) we detected a total of six nests with nestlings destroyed by carnivores, probably Culpeo Foxes (Dusicyon culpaeus) or, possibly, Little Grisons (Grison cuju).
PARTIAL BROOD LOSSES
Some nests suffered the partial loss of a brood (brood reduction). By applying the Mayfield method for estimating the daily rate of brood reduction, daily values ranging from 0.0% and 3.3% (Table 3) were obtained. We detected no significant differences in these values among colonies. Pooling data of all the colonies, the daily mortality rate of young during rearing was 0.7%.
The causes of loss were mostly unindentified. At a cliff colony (2) two chicks were found dead due to unknown causes. At two tree colonies (8 and lo), we found a nestling killed by Great Homed Owl (Bubo virginianus), one dead by plastic ingestion and another by unknown causes. At malline colonies 8 and 9, four chick corpses were found submerged in the water surrounding the nests and another dead from unknown causes.
Besides these nest losses the death of fledglings after leaving the nest was verified. At colony 1, three fledglings were found run over on the road at the cliff base. At the cliff base of colony 2, remains of six fledglings were found, five predated by carnivores and another drowned in a pond. At colony 8 we observed a Black-chested Buzzard Eagle (Geranoaetus melanoleucos) attacking unsuccessfully a fledgling sitting on the ground. Contrary to what we expected from the idealfree distribution, there was no variation in breeding success (clutch size and brood size) related to nesting substratum; there was some variation in brood size among colonies, but it was independent of the substratum. All substratum types present the same risk of total or partial brood loss. All the colonies had low breeding success, mainly associated with the very high rate of total nest loss. In all, only 11% of the nests produced fledglings.
DISCUSSION
We also hypothesized that the mean laying date in every colony would be inversely related to the potential breeding success that the birds could obtain with it. Since the breeding success was similar in all colonies, no such relationship was found. Nor did we find relationship between the laying date and the nesting substratum once altitude effect had been taken into account.
Offspring quality was similar among colonies in single chick broods. In broods of two chicks some differences, perhaps attributable to sibling competition (Brouwer and Wieringen 1990), clearly appeared. Some differences among colonies in chick quality might have been expected given that nest-site selection could be advantageous for a greater breeding success.
The low breeding success in our study is not unusual. Many studies indicated an extremely high intraspecific variability (see reviews in Hancock et al. 1992) due to numerous factors. Adverse weather and low food availability affect breeding success (Vespremeanu 1968 , Miller and Burger 1978 , Manry 1985 , Bildstein et al. 1990 , Frederick 1990 ). In our case, the effect ofweather is not clear because loss rate was similar at the different altitudes (more losses could be expected at higher altitudes), although laying date variability could be a tempering factor. The brood reduction rate was also independent of the nesting substratum.
Predation by mammals or birds can cause important nest losses and may cause the total destruction ofacolony (Parsons 1977 , Manry 1978 , Olmos 1990 ). The presence of predators can cause panic among incubating and brooding adults with desertion lasting for hours (Nisbet 1975, Nisbet and Welton 1984) and such parental neglect suba distance. The breeding parameters found in jects eggs and chicks to adverse weather condi-tions (Bumess and Morris 1993). The predator community is relatively well preserved in the study area, many avian and mammalian species reaching high densities (Novaro 199 1, authors unpublished). Our data suggest that predation is usual in any kind of ibis colony. Besides the cases cited above, we know of a rock colony of about 25 pairs that was almost wholly destroyed by Little Grison predation. While inspecting nests of Grey Eagle Buzzard and Crested Caracara (Polyborus plancus) that were breeding near Buffnecked Ibis, we often found remains of chicks in the raptors' nests (Domlzar et al., unpubl. data).
Our results suggest that, in the population studied, nesting in different substrata is not due to a saturation that would lead to the occupation of suboptimal sites by low quality individuals. Alternatively, that the fraction of empty nests in every colony was highly related to daily loss rate suggests that the fraction of unoccupied nests must be low (but see Burger and Gochfeld 1993, for methodology). It is also possible that in an area with a limited number of breeding sites only high quality individuals would be breeding in them, in which case the birds might not show a preference for a particular substratum since all substrata present the same risks of nest loss. In fact, it has been suggested that in the absence of significant environmental variations, individuals may settle randomly in various substrata (see Orians and Wittenberg 199 1). This does not mean that competition would never occur within colonies for the best nesting places (Burger 1978 (Burger , 1979 .
The variability found was slight and locality related, suggesting that it can be influenced by brood reduction processes that would take place under local conditions of food availability (Miller and Burger 1978 , Lowe 1983 , Manry 1985 . Since food availability would probably vary from one year to another (Manry 198 5) the directional selection necessary to fix nest-site substratum preferences could not be maintained. 
